In this paper we inspected which properties the refraction index inherits from the turbulent atmosphere. Because it does not affect the velocity field and evolve under a diffusion equation it is found to be a passive scalar field. So it inherits the stochastic properties of the velocity field. We observed this behavior from the wandering of a laser beam that travels through air in turbulent motion, these deviations are found to be proportional to the refraction index.
INTRODUCTION
When light propagation throught turbulent media is studied, i.e. atmosphere, the role played by the refraction index is ussually underestimated, we mean its stochastics properties appears only when averages are evaluated.' But it is the type of stochastic processes which determines the solutions of the differential equations in the frame of stochastic analisys.2 This solutions are different from the deterministic ones and they even can not exists. Then the key role of index is understood and we must study its stochastic properties.
Inspecting the behavior of a scalar quantity in a medium developing a turbulent motion motivate us to ask whether the former inherits the random properties of the later. We are specially interested in those quantities which do not affect the velocity field and, like the temperature, evolve under a diffusion equation, the passive scalar fields.
Since the first Kolmogorov's hypothesis a lot has been made studying the statistical properties of turbulent velocity fields. Stolovitzky and Sreenivasan3 assert it is derived from stochastic principles unrelated to its dynamics, that is, random velocities are directed by a fractional Brownian motion (fBm)-respect to the spatial coordinates-with a Hurst parameter close to 1/3. Also there exists a temporal dependence noted in the energy decay; a decrease in the energy as a consequence of the growth of its spectral support. Passive scalar fields have also shown these properties under two models, Burgers and Kraichnan turbulences. 4 The temperature and refraction index are proportional so we are ready to accept the later as a passive scalar. And we expect all the summarized properties being true for it. But little has been done analyzing its statistical qualities; Kolmogorov's refined hypothesis is taken for granted and only the structure constant or the Hurst exponent are usually measured.
In the following we will establish the properties of this stochastic process taking care of all the mentioned aspects.
THE STUDY
From phenomenological considerations due to Kolmogorov5 the structure function for the turbulent index,n, was found to be:
the brackets symbolizes the average and C it is called structure constant for the refraction index linked with the one of temperature C in the following equation: It is easy to proof that (1) let us define the variance of n and which transforms it in a fractional Brownian motion (ffim)6 anti-persistent with Hurst parameter H = 1/3. But the hypothesis made to arrive to the structure function involves dynamical characteristics of the velocity field and we are plenty of doubts about this procedure. In the following we will make no use of these considerations, and only the statistics properties will show that (1) is correct.
All the passive scalar fields follow the following diffusion equation, jfl = Vq (3) q, = DVn.
D is a diffusion coefficient. If the temperature follows this pair of equations we can write the energy balance is,
T 5 the disipative term associated to the temperate where ii is the thermic disipative coefficient. From isotropy considerations we can write the local average of the dissipation:
(T) = 15v( (dT)2) (6) and making use of the proportional relation between the temperature and the turbulent index of refraction the same law is applied to it, or to the electric permitivity, e, which is equivalent;
This local property, we have stated, is oddly used as a global law to study the stochastic characteristics, so 
The second moment from (8) allows us to compute the structure function for the turbulent permitivity. We also define V = &(r)/(rq)113, which must be independent from the dissipation, that is, = (V)((rcb)213) (10) where (V) = (V(rçb) cle. Vr in the inertial range. Now we suppose that the air in turbulent motion is in an isotropic regime and we want observe the variations of n from the wander of a laser beam through a distance 1. The beam centroid in these conditions follows,7 = Sy= fdz(l_z)fd2xI(x,y)ae(x,y,z) (11) A is the support of the irradiance distribution I(x, y), and Po = fAd2 xI(x, y) is the total power. If we claim ergodicity in all the involved processes we arrive to x-(öx) (12) So from the beam deviations we are able to find statistic information from the turbulent permitivity and then V. 
EXPERIMENTAL SETUP & CONCLUSIONS
We studied the fractional Brownian motion behavior of the refraction index studying a set of 250, 000 data samples recorded from the wandering, over a quadrant detector, of a laser beam which travels 1 .75 meters into warmed air in turbulent motion.
Each data sample is a coordinate pair and as a consequence we were able to relate each one to different statistical phenomena. For the first coordinate, which is perpendicular to the mean flux of air, we found the energy decay of the index.Meanwhile the second coordinate, via the Taylor's frozen hypothesis, shows the ifim process a good model explaining the Kolmogorov's hypothesis; we also found V independent from diffusion energy at the inertial range and in particular (V3) < 0 which agrees with Kolmogorov when evaluating the cube moment:
((&(r))) = -(r), (16) but the error is larger enough to give a numerical value for (V3) . Statistical analysis of the later showed the structure constant linked to the energy stochastic variable and nearly independent of the index itself.
